Different inhibitory effects of immunosuppressive drugs on human and rat aortic smooth muscle and endothelial cell proliferation stimulated by platelet-derived growth factor or endothelial cell growth factor.
Vascular smooth muscle cell hyperplasia with resulting luminal narrowing is the main histologic feature of accelerated arteriosclerosis seen after organ transplantation (transplant arteriosclerosis) and after balloon angioplasty (restenosis). It limits long-term allograft survival, as well as the success rate of angioplasty. At present, effective prophylactic and therapeutic strategies for these complications are still missing. Studies of in vivo models of accelerated arteriosclerosis induced by allogeneic or mechanical injury to the vasculature indicate that certain immunosuppressive drugs have inhibitory properties on smooth muscle cell hyperplasia. This study summarizes the inhibitory effects of different immunosuppressive drugs in vitro on the growth factor-induced proliferation of vascular smooth muscle cells and endothelial cells isolated from human and rat thoracic aortas. The immunosuppressants rapamycin and mycophenolic acid were potent in inhibiting smooth muscle and endothelial cell proliferation. Cyclosporine demonstrated some inhibition of smooth muscle and endothelial cell proliferation, but the inhibitory concentration50 (IC50) values were just below toxicity levels. FK506 revealed a moderate inhibitory activity but, interestingly, only for human cells. High concentrations of leflunomide inhibited in our experiments only rat smooth muscle and endothelial cell proliferation. Methylprednisolone showed a gradual inhibition over a broad concentration interval of rat and human smooth muscle cells and of rat but not of human endothelial cells. These data indicate that all of the established and new immunosuppressants tested have antiproliferative properties on vascular cells. Rapamycin was by far the most potent one. Therefore immunosuppressants, especiallyrapamycin and mycophenolic acid, may be used for prevention of accelerated arteriosclerosis.